Introduction

I
n recent decades, overweight has been considered an important public health burden in the child, adolescent and adult populations.
1,2 In many western countries, an inverse social gradient in overweight exists in the adult population 3 and it is a challenge to identify the mechanisms that cause this social pattern. According to the Adolescent Pathway Model by Due et al., 4 two potential explanations are the tracking of social patterns already present in adolescence and socially differentiated tracking of overweight. Socially differentiated tracking of overweight implies that the risk of remaining overweight is higher among adolescents from lower than higher socio-economic groups.
Substantial tracking of overweight from childhood into adulthood has been demonstrated. 5, 6 However, the modifying effect of socio-economic position (SEP) on the tracking patterns of overweight has not been studied extensively. A Danish study by Kristensen et al. 7 showed no social patterns of tracking of overweight from childhood (age 8-10 years) into adolescence (age 14-16 years), while another Danish study found that the inverse social relationship between SEP and overweight becomes steeper from a mean age of 14.8 to 21.3 among girls, and also emerges among boys.
8
The aim of the present study was to analyse whether the tracking of overweight from age 15 to 19 years and from age 19 to 27 years differed between adolescents from higher and lower socio-economic groups. Tracking patterns were studied by prediction analyses.
Methods
We used data from the Danish Longitudinal Health Behaviour Study. The baseline survey was conducted in 1990 at the age of 15 years, the first follow-up was in 1994 at the age of 19 years and the second follow-up in 2002 at the age of 27 years. The study population was a random sample of the Danish population selected from the National Civic Registration System. Data was collected by anonymous postal questionnaires. Of all the adolescents invited (n = 1100), 9% were left out due to lack of parental consent, leaving 996 participants in the sample. The response rates were 85% in 1990, 87% in 1994 and 81% in 2002 . Only participants completing questionnaires in all three surveys were included in the present analyses (n = 561, males = 215, females = 346).
Body mass index (BMI, kg/m 2 ) was calculated from self-reported heights and weights. At the age of 19 and 27 years, overweight was defined by a BMI of !25. For 15-year old participants, age-and sex-specific BMI cut-points proposed by Cole et al.
9 were applied. Sex and SEP were included in analyses as modifiers. SEP in adolescence was measured when the participants were 15-years old and again by retrospective data at the age of 27 years by two items about the father and mother's occupations. We used the retrospective data that were most complete and coded the information according to the standards of the Danish National Institute of Social Research into SEP I (high) to V (low) and VI (living on social welfare benefits). Participants were categorized according to the highest-ranking parent into two groups: high SEP (I, II) and low SEP (III-V). SEP VI only included a very few individuals (n = 2) and was left out of the interaction analyses. In analyses of loss to follow-up, we used data on parental occupation collected by students' reports at the age of 15 years.
Statistical analyses
We used logistic regression analyses with odds ratio (OR) estimates (and 95% confidence limits) to assess the predictive power of early overweight for later overweight between the ages of 15 and 19 years, 19 and 27 years and 15 and 27 years. Modifications by sex and SEP were tested by interaction terms in the logistic regression models. Finally, analyses stratified by SEP were conducted. Analyses of loss to follow-up from baseline to second follow-up were conducted with regard to sex, weight and SEP using chi-square tests.
Results
The prevalence of overweight among males and females was 5.2 and 3.6% at the age of 15 years, 12.2 and 10.1% at the age of 19 years and 38.0 and 24.4% at the age of 27 years, respectively. The prevalence of overweight in high-and low SEP was 3.9 and 4.2% at the age of 15 years, 6.7 and 13.0% at the age of 19 years and 21.6 and 33.5% at the age of 27 years.
Among females, inverse associations between SEP and overweight were observed cross-sectionally in all three surveys [age 15 years: OR = 2.32 (0.50-10.77), age 19 years: OR = 2.21 (0.88-5.52), age 27 years: OR = 3.41 (1.76-6.62)]. Among males, cross-sectional data showed that social gradients were less evident [age 15 years: OR = 0.70 (0.21-2.38), age 19 years: OR = 2.04 (0.78-5.37), age 27 years: OR = 1.18 (0.66-2.10)].
Analyses of tracking of overweight showed strong and significant prediction patterns from age 15 to 19 years, from 19 to 27 years, and also over the full study period from the age of 15 to 27 years (table 1) . Analyses of interaction terms with sex and SEP revealed no significant effects. This is reflected in analyses stratified by SEP, also presented in table 1.
Analyses of loss to follow-up from baseline to second follow-up showed that dropouts were characterized by being male (P < 0.0001) and obese (males: P = 0.0365, female: P = 0.0260). Loss to follow-up was not associated with SEP. However, a selected uptake of individuals into the study at baseline had occurred as almost no individuals receiving social benefits chose to participate (full distributions not shown).
Discussion
In line with the existing literature, 5,6 the present study identifies strong tracking patterns of overweight from childhood into early adulthood. In accordance with the study by Kristensen et al., 7 who covered the years from the age of 8-10 to 14-16, our findings indicate that subsequent tracking of overweight from mid-adolescence into late adolescence and from late adolescence into early adulthood are consistent patterns independent of socio-economic background. We did not identify a modifying effect of SEP as found in the previous Danish study of 14.8 to 21.3 year olds.
8 Therefore, our results do not support the relevance of socially differentiated tracking as a contributing pathway to inequalities in overweight among adults. Rather, they support other studies indicating that overweight is socially patterned already in early life 4 and that these social distributions are forwarded into later life through strong and general patterns of tracking. This pattern supports the second pathway outlined in the Adolescent Pathway Model 4 stating that adult health inequalities may be created through general tracking of socially patterned health determinants from early life into later life.
The randomly sampled population, the long period of follow-up and the inclusion of two follow-up data collections are important merits of the study. Still, a number of limitations should be considered. Analyses of loss to follow-up revealed that dropouts were more often male than female and more dropouts were overweight. Attrition was not associated with SEP. However, a selected uptake of individuals into the study at baseline had occurred as almost no individuals receiving social benefits chose to participate. The conclusions of the present study can, therefore, be considered only for children with economically active parents. Finally, weight status is based on self-reports of height and weight and some overweight individuals may be misclassified as being normal weight. 10 To strengthen the evidence in this area of research, analyses based on larger, more complex and less selective data sets should be emphasized.
The present study indicates that social inequality in adult overweight is not due to socially differentiated tracking but rather due to patterns of social inequality in overweight created during childhood that are forwarded into adulthood through strong and general patterns of tracking. Besides adding to our understanding of the mechanisms that cause inequalities in overweight in adulthood, the presented findings also highlight the importance of designing targeted and focused interventions to be implemented during childhood and adolescence.
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Key points
Analyses of a Danish cohort show a continuously increasing prevalence of overweight from the ages of 15 to 19 years and from the ages of 19 to 27 years among both men and women. Strong patterns of tracking are observed between the age of 15 and 19 years, 19 and 27 years and for the full period from the age of 15-27 years. a: BMI cut-point of 23.94 valid for girls is applied. This is 0.65 higher than the cut-point valid for boys of the age of 15 years. Some overweight boys may thereby be misclassified as being normal weight.
b: Adjusted by sex c: Adjusted by SEP d: The samples in each stratum by SEP do not summarize to the full population. This is due to the fact that participants living on social benefits (e.g. students) and missing values were left out of the stratified analyses CI: confidence interval.
Tracking of overweight from mid-adolescence into late adolescence and from late adolescence into early adulthood is a consistent pattern independent of sex and SEP.
